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INTRODUCTION 

The use of altimeters in conjunction with aerial 
photographs offers broad possibilities in the mapping of 
large tracts of land by small parties at a minimum of cost. 
Since relatively little work has been done on this topic, 
our party accepted for its thesis subject a two-fold 
plan intended to test the suitability of this method of 
elevation determination both under laboratory and under 
field conditions. 

The first phase consisted of a series of instrument 
observations to determine the effects oftemperature and 
weather conditions on the various instruments and their 
different susceptibilities to change. These checks were 
followed by a number of elevation determinations employing 
the altimeter two base method on points of known elevation 
on the grounds of Rensselaer Polytechnic Institute. This 
work was intended to absolutely establish the accuracy of 
the instruments and of the general method for later contour 
plotting. Included in both phases was a comparison of the 
relative accuracies and sensitivities of altimeters 
manufactured by the Paulin Company and by Wallace and 
Tiernan, 

For the second phase, with the use of aerial photo- 
graphs, we plotted five foot interval contours by the two 


base method of a section of the town of Rensselaer, N.Yoy 
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this plot further intended to check and to substantiate 
the results achieved by Lieutenants Graves and ‘Ticholson 
in a similar survey conducted in 1947 on the samé area using 


the altimeter one base method. 
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APPARATUS AND MATLRIALS 
The following equipment employed wag the vroperty of 
the Civil Ingineering Department of Rensselaer Polytechnic 
Institute. 


(a) Three Wallace ané Tiernan 20-7000 feet altimeters, 
tumbers 97,94 and 95. 


(b) Level munber 138. 


(ec) Level rod, stakes and miscellaneous eurveying 
equipment. 


The following equipment employed wes the property 
ef the American Paulin System and leaned to the Civil 
mugineering Department of Rensselaer Folyteehnic Institute 
for the purpose of this comparigon, 

(a) Three American Paulin Altimeters,Model SA-1, 

~760 to plus 3,600 feet, numbers 56,75 and Ol. 
HOTDS OF ALTIMUTIRS 
T. Wallace and Tiernan Altimeters. 

These are aneroic barometers of high sensitivity. 
This company makes two models: one with a range of 67900 
feet and the other 0-15,050 feet. The instruments used were 
of the 0-7,000 feet model. Both models are gradunted 
Gireetly in feet and not inchee or mn of pressure. The 
O=7,900 model is graduated in ten foot intervals and can 
be read to the nearest foot. 

TY. American Peulin System. 
The American Paulin System makes three models of 


aneroid altimeters: Yodel CA-1,=<769 to plus 3,690 feet 
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graduated on two foot intervals; Model SA-2 graduated to 

5 foot intervals and range of -990 to plus 9,700 Teets 

ami VYo@el SA-5 greduated to 10 foot intervals and range 
#500 to plus 14,500 feet. The raulin Altimeters are some- 
what different in reading from the Wallece and Tiernan. 
The Yallace and Tiernan pointer moves with e change of 
pressure and reads directly. In the Peulin as ocressure 
changes the indicating pointer does not move, but rather 
a balance indicator moves away from the balance mark as 
preseure changes. To take a reading this balame indicator 
igs moved in line with the balance merk by moving the pointer 


knob which also movee the pointer to the correct reading. 


PRELIMIWARY COMPA TISOY OF DY. TRUMITIN, 

Pefore using the instruments in the field for neasuriy 
elevations for contour plotting, the instriscnts were 
compared for the followings 

For both Wallace and Tiernan and Paulins- (a) Statice 
time test to deteraine how the instruments vary with time 
and chanve in pressure, (b) Computation of difference in 
elevation between two bench marks using the one lase method 
ama (a) effect of an abrupt temperature change on the 
instruments « 

Yor Paulins alone-(a) Accuracy of realigning and 


reaciing scale, 
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STATIC TIM TLOT 

For this, 211 instruments were left in the instrument 
room of RPI at the same elevation. Thus all instruments 
were sub; ected to the same lighting conditions, temperature 
and pressure. At the start the scale of all instruments of 
each type were set at the same elevation. Then they were 
allowed to stand and readings taken at intervals to deter~ 
mine how the instruments were reacting to the change in 
pressure, The settings of the seales were chanved from time 
to time to take in low and high seale readings. Nach of the 
Wallace and Tiernan altimeters varied aprroxiomtely the 
same throughout the eeale. The variation could be taken 
care of Dy assuming a straight change without serious error 
in results. The results of the Paulins were not as gooc as 
those of the Wallace and Tiernans. Paulin mimbers 5¢ and 
7% remainec together as time passed. However, Paulin number 
91 acted erratic from the start. It was not consistent, as, 
one time it would be high and a few minutes later it would 


reac low. Yo mile coulda be formiulatec for its correction. 


ONE RAGS WLYTHOD LIAVATION CHSCK 
The Troy Building bench mark and a point 1.5 feet below 
bench mark Ti2 at Troy railroad station were used. 
Mifference in elevation was 159.° feet. The bench mark at 


the Trey building was fadken as the fixed base am! then the 
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the difference between the two points computed from each 
instrunent by the one base method. Results by the Faulin 
altimeters were about S fect highe ven though the results 
were high they were consistent between instruments, As the 
instmments are to be used in the Mela by the two tase 
method the error will somewhat caneel out. The difference, 
a6 measured by the ‘eliace and Tiernans, was consistent 
between instruments and aise within about 2 feet of the 


correct valuc. 


EPPNCc? OF TEMPERATURE CHANGE 

Here 1% was attempted to determine what effeet, if any, 
a sudden larse temperature chance would have on the insetru- 
ments. The altimeters were set together while in the 
instrument room. Then they were carried outeide. The temp- 
erature difference was 40 degrees *. For about the first 
twrenty minutes the faulins were erratic and Gd not settle 
down together. The Vallace and Tiernans did not seem to be 
effected. 

Tne above statements also apply when the instruments 
are brought into the heateé building. In addition to sub- 
jecting all three instruments to the change simultaneously 
one would be preheated and then all three compared. 

Tt seems that when the instruments are taken out Into 
the field where there is ag much as 39 Cegrees tenperature 
difference at least 15 or 20 minutes must be sllowed for 
the Paulina to acclimate, Preheating ané crecooling is thus 


necessary for the Paulins. 
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ACCUMCY OF ALIGNING PAVLIY ALTIMUTERS 
The purpose of this test was to determine within what 
Limits the Paulin altimeters could be aligned and read. 
Two inetrments were piacedin the same lighting cond- 
itions, pressure and temperature. The two instruments 
chosen had been reacting the same under atmospheric changes. 
Thus by using two instmrsents the change in pressure 
between readings could be taken into aceount. The procedure 
wae then to taxes a serles of simultaneous readings on the 
two instruments, moving pointers off anc realicning for 
each reading. 
For each instmiment the successive readings were 
ubtracted to find the change between readings. Then 
this difference was tcompareé to the corresponding difference 
recorded ty the other instrument. This comparison gave the 
diversity between any four readings of the scales. Tf 
the instruments could have been aligned and read exact 
this diversity would hove been sero. As it wae its createst 
value wee 2 feet. From that it can be concluded that the 
Paulin altimeters can be aligmed ané read to within one 
festem the value indicated by the inctrument. 
| In readin; the Paulin altimetere care must be exercised 
to heve the instruments level and shadows parallel with 


ne balance indicator, 
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TIM, TEST 
All instruments were in the instrument rom of the 
Civil mngineering Departzent of Rensseleer Polytechnic 


Tnstitute ami at the same temperature and elevation. 


PAULIN AGTG 


Con NTS 
800 | 800 | SOO 


n 













Feb 19,0000] 742 | 738 | 742 
Fed 19,0048] 754 | 755 | 755 
19,1230| 902 | age | 902 
1008 |Lole | 994 

992 |1004 | 987 

19,1450 994 | 1004 | 992 
19,1455| 998 | 1008 | 997 
600 | GAO | GOD 

124 | 86 | Lilo 


L129 93 | 105 







wif | =$6 | 39 
BOO | &00 | 599 
94,1023) S01 | S00 | 508 


24,1025] sae | 500 | Soe 
502 | soz | 601 
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— and Lighting econditl 


instruments moved to better 
Lighting conditions. 

fefore carrying outside ,where 
there ig a temp. diff. oF 

30 degrees. 

After bringing inside and ve~- 
fore allowing to warm tp. 


Tnstrments reset 


Tnstruments reset and taxen 
outside.Temperature diff. of 
O24 deprees Fe 
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TIME TEST Con't. 
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No 75 


Feb 24,1045 
Feb 24,1050 
Feb 24,1055 
Feb 24,1100 
Feb 24,1105 
Feb 24,1106 
| Feb 24,1110 
“Feb 24,1115 
| Feb 24,1120 
Feb 24,1125 
Feb 24,1130 
Feb 24,1135 





Brought inside. 


WALLACH AND TIERNANS 






Feb 18,1445] 1200 














Feb 19,0900} 1134 
Feb 19 0953) 1159 
Feb 19,1200 
Feb 19,1430 
Feb 24,1018 
Feb 24,1020 
Feb 24,1023 
Feb 24,1025 
Feb 24,1030 
Feb 24,1025 


1134 
1159 
1296 
1380 

500 


L200 


1134 
1158 
129°7 
1373 

500 


500 
A99 
500 
503 


Comments about Paulins for 
corresponding times apply to 
Wallace and Tiernans. 
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TEST PROFILE 


After the instruments had been tested as previously 
described, work was started to vrepare for a test run on 
points of known elevation in order to apsroximate actual 
field conditions using the two makes of instruments and 
employing both the single base and two base methods. 
Starting froma the Troy Building bench mark, a wye level run 
was made to a point about half way down the hill, and seven 
points of known elevation were established to be used as 
field etations. As can be seen from the data sheets the 
elevations of these paints (called Mi 1 to MM 7) varied 
from that of the Troy Puilding beneh mark by from +3.0 
to ~04.7 feet. 

With the elevations of these points determined, read- 
ings of elevation and tempersture at the Troy Building beneh 
mark and bench mark T-4& ,used ag the bases, were taxen 
every five mimites, while readings were made on the roving 
instrument at the various field stations (li 1 to My 7). 

The regults of this test may be seen from the succeeding 
data and computation sheets, The graphs were drawn up to 
readily show 1) the variations of the computed from the 
actual elevations, ©) the relative accuracy of the two makes 
of altineters, and 3) the relative aceursey of the two 
methods of barometric leveling. 

On these graphs the errors of couputed from actual 
elevations were plotted, first againet distance from the 


upper bage, aki secondly against elevation difference 
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from the upper base. It is interesting to note that all 
four sets of curves 25 obtained are of basically the same 
gshupe, indepermimunt of method of computation or abeissa. 
The following are the conciusions derived from the results 
ef this runs 

1) The Wallace and Tiernan instruments have a more 
constant error and in the majority of cases a smaller 
error than the Paulin make. 

2) The aceuracy of the Paulin instruments approach 
that of the Wallace and Tiernen when the distance and/or 
elevation difference from the bases is relatively large; 
that is, in the middle of the area between the two bases. 

3) The error of the Paulin dnestrument is creates 
close to the bese. This apparently contradicts any 
reasonable assumptions and it was hoped that an explan- 
ation could be obtained in later tests. 

4) Results were within the Limite of aceuraey for 
plotting five foot contours. 

5) Although both single and two base methods give 
satisfactory results, those with the two base method 
were more accurate, recommendin:; this method over the 


Single base method. 
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OPLAATION SINGLE BASE MUTHOD- This method requires the 

use of two alitimeters, two thermometers and two watches. 

A Wee of known elevation is required. At the start the 

two instruments are comparec at the base over « ten minute 
period, and a mean obtained for each. Then one instrument 

is left at. the base, am! readings of the instrument and 

one of the thermometers taken at Pive minute intervals. 

The other altimeter and thermometer (called "field instru- 
ment") are teken into field to points whose elevation is 
Gesired. Readings are taken and time of reading recorded. 

At the end of the work the " field instrument" ia brought 
baek to the base and the two are again compared. The change 
in the " fleld i:.strument" from stort to ené is assumed a 
straight line variation. In eomputing the elevation of a 
field point the mean of the readinge on that point and the. 
station altimeter at the same time are taken. This allowe 
for weather chances in berometeric pressure. A correction 

is applieé for temperature to give the correct elevation 

of the field point. 

OPERATION TWO BASE METHOD - For this method three altimeters 
and three watehes are required. Two beses of known elevation 
are required. At the stcrt all three altimeters are compared 
‘on one of the bases. Then oncaltimeter is taken to the other 
base and one taken into the field. Base instruments are read 
every five mimites. The " field instrument” is read on the 
points in the field whose elevation is desired. At the end 


of work all three are again compared at the base at which 
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they were compared at the start. The sum of the difference 
between the " field instrument" and the two base altimeters 
will not add up to give the same difference there is between 
the two tase altimeters. Thies is because no temperature cor- 
rection is made. The temperature between the two bases 

is assumed to vary in a straight line proportional te 
difference in elevation. To compute the elevation of the 
field station find the difference between the field station 
amg one of the beses. Pind the fifference in readings between 
the bases. Pivide the former by the latter and multiply uy 
the actual difference in elevation of bases. This gives the 
corrected difference between the field station and the bese 


enosen. 
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3 Marek, 1948 
LEVEL NOTES FOR TUST PROPTLE 
il-Top step second 


flight west of Sage 
errt ° 


230.34 7.57 
220.18 12.30 
213.04 11.26 
|204.04 11,68 
(198.18 6.69 
‘177.44, 10.04 
168.00] 1077 
150.91, 11.86 
148.59| 12.78 
197.44] 11.90 

6.76 
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east ertrance Chem 
BuiLdinge 


BMZ- Ne corner of 
rectangular: sewer 
grid opposite W 

entrance to Proud- 


BMi4-Top wall SE of 
Pitt. Pldge 


BMS-Top 3rd series 
steps Drom bottom 
of walk along road 
from Sth ave to 

Pitt. Bldg. 


BuC- Tth step from 
bottom of above 
walks 










Mi7~-Top of step 
rail at head of 
Hroadway at th st. 
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DAT POR TEST PROPTLE 
9 Wareh, 1948 
Weather- Damp, cold,cloudy. 
COMPARISON OF ALTIMLTIRS at Troy Building bench mark. 
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CONTOUR PLOTTING OY PHOTOGRAPHS 

For the actual test of the instruments in plotting 
contours on aerial photographs, a portion of the town of 
Rensselaer, %. V. was chosen for several reasons: (1) this 
section had been used by Lts. Graves and Vicholson for 
eontour plotting by the single base method using Wallece and 
Tiernan altimeters and thus & ready comparison of the methods 
coula be mide ,(2) the territory covered contained fields , 
woods, hills and farm and residential districts, thus covering 
moet of the conditions that would be encountered in any 
survey, and (3) aerial Chotographs of this section were readily 
available from a flight flown by the Fairchild Aerial Survey 
Corp. 

Tt was obvious from the preliminary tests of the instru- 
ments that best resiits woulc be obtained if the area surveyed 
was intermediate in elevation between the two bases, so the 
first work to be accomplished was to determine the altitude 
of a suitable upper base. This was done by leveling: approxi- 
mately 0.8 mile from the base used by Graves and Nicholson 
and establishing a base on a hill about 119 feet higher than 
the Graves-"icholson base. ‘ising this as an upper base amc the 
reneselaer City benchmark at the corner of Aiken end Breadway 
Streets as a lower base, the actual field readings vere 
Startede 

All six instruments were set at the Lower base at the 
start of e&ch day's wort and returned and compared there at 


the end of the day for Setersination of any correcttis 


_ 
GROWL tO GaTemint mop 
petiaelg of eteeengenl © “WW Jee Larose oct wot 
wot ach 26 neltte © ;aiyeretom laiwes cz reese 
ales (2) remuset Levers se poouts ame ST oP pcetlasan 
ST cnaledbt Unk Ghee sedi “gd Meek cunt Sad oc) tose 
bre yodl lac yober hewitne seed wleie acd ot gnivtoly quote 
edu 87 Te codliegede bers © ert bo orerenti(s nesekt 
4 WISTS Seleynes Deteyes oer Gy (E), ole of Aliop 
Belveveo Guilt pefotavalh fottrabines Lee amet bey allie jaboew 
Gal A) Bovaroon® at Bijew fev arcitifees a 34 oder 
Utheet fine nelions efit Ir eyetanrod, dnties (5) ee were 
ywerws Lebtsy, bfitorle) at? of cert Sra hlt «9 at avallen 
eter 
<wpdeet eS Ye Biead creninilovs eff wows esorvte wee JT 
Seyeews sem wis Tt berbatie BF Mine ee leews aa’ Sets atoee 
2 ch ,eeel oe SO? muetet mel javele Oo! of eiheerredc! coe 
Shot ile eft sabeveded er ame be ellewccte of oF ee Sexlt 
~kuepeye wilipyel oso pee 8 pe teequ aicttye 2 Be 
aceloiol! foe aevedt) i Meo! Gee wi) eertl ALL Geo ofadee 
ee) sey) Jew? GL Jud Libs «2 oo eget! #2 oti eet Cieepe foe 
0) ee med si) oe ee ae le! came coetors laa) oct 
‘(yeast Ee eA Te WeioS OW fA oemoWe UID Tennesse 
ete ipl: AtatT fentos acl jour! tee! « a» aborted 
ober 
wll in gael weetl wt Je lee ecw ocreeiedei cit Lb 
Ce wD See poo fra Setrtoy mm prow Al inet VO Svat 
eel doerie> ge te onbirebeterad mol unl ad? te foe ont 





23 


necessary because of non-uniformity of change of scale 
readings, After setting the instruments, one of each tyre 
was left at the lower base and one of each type taken to th 
upper base; these base instruments being read every five 
minutes. The remaining instruments were tazxen into the field 
and used as the roving instruments. Points readily identifiable 
on the photorranph and in the field were chosen ty the man with 
the roving instruments, marked on the photograph, and readings 
taken, 0" X 9” photographs, seale OO feet per inch,were used 
in the Cleld for point identification. The elevations of these 
points were computed as shown on the data sheets and these 
elevations marked on the photographs. One 27" K 27" anto- 
graph, seale [O% fect per inch, wes used for the results of 
the Paulin instruments and one for the Wallace and Tiernans, 
and five foot contours were drawn directly on them. To check 
the accuracy of the plots two check iines were used, th 
elevations along these lines bein accurately deternined 
by wye Level runs. The check line used by Graves and Jicholson 
was used as check line mamber one. 

It was observed that 05% of the Vallece and Tiernan con- 
tours were within one-half the contour interval ( &s detervined 


by the check lines) while only 505 of the Paulins were within 


one 


one-half the contour interval. Pield experience with the two 
types had led the ott vere to exvect that the resulte would 
be somewhat as determined, since throughout the work the 
Faulins had been erratic and expecially Paulin number 91 had 


appe@red to be inaccurate. 
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LAV, WOTES 2é Vareh, 1948 


Extension of control bases, Town of Reneselaer, V6. 
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ALTIMUTA COMPUTATION SHUT, POR TWO BASIS 


WALLACI AND TINANAN ALTIMNEVERS DATES 3/20/48 
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ALTIMETER COMPUPTATION SHUET, FO? TIO BASES 
WALLACE AND TILAWAN ALT TMOG DATE: 3/°0/48 
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ALTIMETER COMPUTATION SHEKT, FOR TWO BASIS 
PAULIN ALTIMUTERS DATS 33/30/48 
U.sB. Ste-M7 12- Llev 297.32 
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ALTIMETER COMPUTATION SHISET,FOR TWO BASES 
PAULIN ALTIMETERS DATE 33/20/48 
UeBs Sta- Bl L2 = Blev 297.32 


LeBe Sta- Bat LO - Elev 19.75 
K=Diff. of Elev 3277.57 


Galt 
181.8 
167.3 
174.7 











ipieacanar 


iPiesesees, 
CPEhbe et 


Senge 


SL 


& April 1948 


WSR LATR y MeYe 
Weather-Cléear,warm,slichs bresza.e 














TIMMS PAULIN 
56 73 91 
SPORT 1425 205 200 


END 1637 | 246 253 251 


Wand Tf 
93 94 DE 
93 982—CisC« NS 


1033 1032 Loss 






2 
St 











TTT 


——— —_— HH - = — ee 









cca 


ee 


meOSSERTRT REET GT EERTIDE 


AEE GY — apy I eR RA EE ES 

















et ee ne eee ee ee er || 


frceeea sta teerenais sty 


a «TS LS NT TS A SAT AE ie ener nage ES ene ge ee eee 











Bere 11): PPRRRIIZE i112] 


te rR ee A Ne 


Pavcmcdsresiaaaaa iia $3 











ee ante ey ne oe ee NR A TN ANN A A RT — Sane ee 8 ret nee 


exeatbsevissursaigiiry 


: 
Ser eeCeA AED NAN TIAIIIL. 








i 


— 
: 6 
é > = ‘4 ® ; 
- 
® > ° , - 9 © 


April 1948 Cont'd. 


5 


| LYPTR BASE | UPPER BASE Wilds) TNOTR. 


STA.| 56 
SL | 246 





| 8 [t] ! 
py Ha oH Pn 
See 
RISE: 


ea 











oH 


act 


N 


peer 


ae 








Ny 
(LIFSA) WOLIFAS SOD 


a 
ee 


te 
rt 





‘ 
’ ° _. 
? 3 - 7 
i ' 
' ; y i ; ‘ 
7 , : : . 5% : ' ma , ' } r | : 
; > . ~ = : * -).- ++ a + 
a ' e . , ---9- 7 -h- : > - o so] ty : o« 
a _ + ~i« 1 i 
‘ _* : ; ' + ; . ;* 
ie : ° : : : 
’ ’ > : -- = - + _--o- - 
= a - : I : . i i 
* ' « ° - re | " > 
4 ied a ~ = * + . * * > : > + > > ' ' > *iere - . - > 
= . ° : i | 7 
fia} 7 fs i = ot a) ae a 
' : 7 y ‘ , 
> ~* > * > + > > = - 
‘ \ J ; : 
y% ¢ . * i ri + ' mt 7 - 
i? : ear : i—_—a 4 “ne : 
- : } — -- ——- ' : . - | => = - +7 : > - : + -* - : 
' L r . 7 : 
: i 


Pare 
BaP 


aie 
te 


ae 
ee 





> 
: 
{tae 
4 
a ——+ 
-_- *- > 
4 


eect ie |e 
unit ata 


eet Tato gt 


ge alee 


pa 
pelbie 
Cl Oe 





ng 
Ee 
rere 


S 


HH 
HEF 
em |e | 8 sm wT JT) 





a ee 


rH 
Bee 
ee 


LE 


Pre 


coe 








ee 


FH ete 


4 4 
rt 
HH 
; 


eo) 


Se 
2a Seah Se 
ptt 
PH 


+H 
Et 


He 


te 


pt ya 
bn. 
aa 


Fe 
a TrEE 
Ee 


or 
HH 
LH 


acgua 
ags0S805e as 


et 


He 
eee er it tity 
rH 


ct 


fol aaa Eley 
Peet 


ath 
ee 
ee 
CEE 


a 
a eee 
IMO7 O- 
Y , Looe 


ey) Pa 
Page) ete Ltt etter 1] 
Ht et PH a eT 
PSD SAA LS CO 
EF POL SIT S$ 
ECC COC 


/ 


Bee 
met 


y 





33 


ALTIMETER COMPUTATION CGT, FO? TWO BASES 


WALLACs. AND TELRNAN ALTIMETEAS 
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ALTIMETER COMPUTATION SHEET, POR TWO RASHS 
PAULIN ALTIMIGTIOAS DATE 4/5/48 
UeBe STAWBM 12- ULV 297.32 


K=Diff. of Liev 
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7? April 1946 Cont'd. 
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ALTINETER COMP TATION SHLET, FOR TWO RASUS 
WALLACE AND TIERMAN ALTIMETERS DATE ?:4/9/45 
Wee STA~ BM 18- BLAV 2907.22 
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ALTIMETSR COMPUTATION SHEET , FOR TWO BASES 
WALLACE AND TIERNAN ALTIMETERS DATE 34/9/48 
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ALTIMETER COMPUTATION SHEET , FOR TWO BASES 
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ALTIMETER COMPUTATION SHEET, FOR TWO BASES 
PAULIN ALTIMITERS DATE 34/12 /48 
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ALTIMETER COMPUTATION SHEET , FOR TWO BASES 
WALLACE AND TIERMAN ALTIMETERS DATE:4/14/48 
U.Be STA - BI 12 - ELEV 297.32 


L«-B. STA - BM 10 - ELEV 19.75 
K = Diff. of Elev. = 277.57 
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COPS LISTONS 

From the orelininary tests and from the actual field 
Contouring tests the following conelusions became apparent: 

(1) The more rapid response of the Paulin instrument 
to chance of pressure is offset by the large difference in 
reuling caused by a slight movement of the balancing needle 
and by the fact thot although the Yalliace and Tiernan instru- 
ments had gsnown a Slower response, the responses on ail the 
Wallace and Tiernan instruments were more uniform then were 
yne@ Paulins, rosulting in more accurste elevation deter~ 
ninnations. 

(2) The effect of wind on the instruments mekes it 
unwise to rely ubon readings made if the wind veiodity is 
above about 19 m.pehe.Thus wind, as well as rain and inelement 
weather, precludes the ability to make field observations and 
adds to the total time needed for completion of a job. Man 
hours needed for the two base method will be the same for "ost 
parts of a job. A third man is needed for field observations 
and 4 second base must be established. 

(3) Speed in plotting and contouring is increased 
immensely if the man who carried the roving instruments over 
@ @iven area also does the office work of contour plotting of 
this area. Since he is familiar with the area an) can readily 
identify points on the photograph, it cannot be too highly 
recommended that this procedure be followed. 

(4) Results are bést if the arte surveyed is intermediate 


in elevation between the two bases and if there is substantial 
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elevation difference between the basés. 

(5) Wallace ané Tiernan instruments are of an accuracy 
am reliability that recommenis their use for this work. 

The Paulin make proved unreliable unc is not recommended. 

(6) The method of contouring by altimeter on aerial 
photogravhs is highly recommended for preliminary location 
gurvevs and is superior to present conventional methods in 
labor consumeé where a large area (particularly in rugwedc 
terrain) is to be cov i red ané where bases of kmown elevation 
are readily available,or may be easily established. 

(7) The two base method is recommended  .wer the one 
base method. The accuracy of the taro base is somewhat better. 
Am erratic instrument can be nore easily detected and the 
place where the correction is to be made i ynere will 
probably not be much difference in the overall cost sf a jow 
by the two methods. 

(8) Difficulty was encountered in photostating the 27" xX 
27" vhotographs on which the contours were drawn. The woods 
and dark areas came out even darker on the photosteats. To 
start with,the large shotographs were darker than those uped 
ty Graves and ‘Ticholson. The photost.ts were made by the same 
person who made those for Graves and Yicholson. Some of the 
reproductions being so dark as to be of little value is & 
factor to be considered. For the best results the original 


Dhotorgraphs must be as light as possible. 
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Thesis 6893 
J6 Johnson 
A comparison of 

American Paulin system 
and Wallace and Tiernan 
altimeters, and a survey 
of part of the city of 
Rensselaer, New York 
by aerial photographs 
with the use of alti- 
meters. 





